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Abstract Presenting with common mental health difficulties,
particularly depression and anxiety, there is also preliminary
evidence that mindfulness-based interventions (MBIs) including
mindfulness-based cognitive therapy (MBCT), mindfulness-
based stress reduction (MBSR) and integratedmindfulness yoga
practices may also be effective in reducing common mental
health difficulties during pregnancy.We systematically reviewed
and synthesized the current literature on the effectiveness of
MBIs in reducing severity of perinatal anxiety and depression.
Databases including PubMed, Cochrane Library, IndMED and
PsychoInfo were searched for relevant studies. Manual searches
were conducted in relevant articles and Google Scholar.
Seventeen cohorts representing 18 studies were included. Pre-
post effect sizes were reported for both treatment and control
groups. Seven randomized controlled trials (RCTs), two non-
randomized controlled trials and nine treatment evaluationswere
included. Maternal participation in an MBI was associated with
reductions in perinatal anxiety of moderate to large magnitude.
Results for the effect of MBIs on depression were less consis-
tent, with pre-post treatment reductions of moderate magnitude,
but no significant differences in depression scores when MBI
was compared with a control group. There was some evidence
that MBIs were associated with increased mindfulness. Risk
of bias in studies was variable. Our review offers preliminary
evidence for the effectiveness of MBIs in reducing perinatal
anxiety, with more equivocal findings with regard to perinatal
depressive symptoms. Further methodologically rigorous
evaluation using RCTs and longer follow-up periods are
recommended.
Keywords Mindfulness-based interventions .
Mindfulness-based cognitive therapy . Mindful-based .
Stress reduction . Mindfulness yoga . Perinatal . Anxiety .
Depression . Pregnancy
Introduction
Pregnancy and the postnatal period is a time of rapid and sig-
nificant change in a women’s life, encompassing biological,
social and psychological changes. Although often a time of
positive emotion, estimates of the prevalence of anxiety and
depression suggest at least 10% of pregnant women experience
perinatal anxiety (Andersson et al. 2006), 20% of pregnant
women suffer prenatal depression and between 12 and 16% of
pregnant women are likely to suffer postnatal depression
(Leung and Kaplan 2009). There is also substantial comorbidity
between perinatal anxiety and depression (Di Florio et al. 2013;
Grigoriadis et al. 2011). For instance, elevated anxiety during
pregnancy is also considered as a risk factor for postpartum
depression (e.g. Sutter-Dallay et al. 2004). Consequently, reduc-
ing perinatal psychological distress (anxiety, depression and
stress occurring during pregnancy or in the first-year post-preg-
nancy) is a crucial public health goal.
There is increasing evidence that perinatal anxiety, depres-
sion and stress have both short- and long-term negative effects
on mothers and newborns, with additional complex interactions
between these variables (Staneva et al. 2015a). Both maternal
anxiety, depression and stress increase risks for adverse neonatal
outcomes including preterm birth (e.g. Dole et al. 2003; Glynn
et al. 2008) and low birth weight (Dunkel Schetter and Lobel
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2012; Hoffman andHatch 2000) and small fetal head size (Field
et al. 2010). These adverse outcomes are themselves linked to
increased risk of infant mortality, neurodevelopmental impair-
ment and disabilities (Wilson-Costello 2005) and adverse phys-
ical and mental health outcomes in later life (Sydsjö 2011). In
addition, perinatal depression and anxiety may impact psycho-
logical development via changes to mother-infant interactions
(e.g. Nicol-Harper et al. 2007), language development of chil-
dren at 12 months (Quevedo et al. 2012) and behavioural, emo-
tional and cognitive problems in middle childhood (Glover and
O’Connor 2006; Huizink et al. 2003; O’Connor et al. 2002).
From a treatment perspective, perinatal anxiety and depression
may also be under-detected and untreated (Goodman and Tyer-
Viola 2010). Furthermore, although antidepressant medication
is effective in treating anxiety and depression, there is evidence
of possible side effects of medication on neonatal outcomes
including low birth weight, preterm birth, low Apgar scores,
respiratory distress, neonatal convulsions and hypoglycemia
(e.g. Grigoriadis et al. 2014; Hendrick et al. 2003; Huang
et al. 2014; Kallen 2004). These risks indicate that development
of effective non-pharmacological interventions in pregnancy
would be beneficial.
A large number of studies suggest mindfulness-based in-
terventions (MBIs) such as Mindfulness-based stress reduc-
tion (MBSR; Kabat-Zinn 2003) and Mindfulness-based cog-
nitive therapy (MBCT; Segal et al. 2002) are effective psycho-
logical interventions to reduce depression and anxiety in clin-
ical and non-clinical populations (Kuyken et al. 2015). MBIs
have demonstrated effectiveness in preventing the recurrence
of depression (Piet and Hougaard 2011; Segal et al. 2002), and
MBSR has demonstrated effectiveness in reducing symptoms
of both generalized anxiety (e.g. Hoge et al. 2013) and social
anxiety (Koszycki et al. 2007). A recent meta-analytic review
(Hoffman et al. 2010) reported a moderate effect size of MBIs
on anxiety andmood reduction for all participants and a strong
effect size for reducing anxiety (g = 0.97) and mood (g = 0.95)
symptoms for those participants with pre-existing anxiety and
mood disorders.
In addition, there is also an emergent evidence base for
mindfulness-informed yoga interventions in pregnancy. With
regard to general health in pregnancy, yoga integrated with a
meditation intervention has been demonstrated to improve ma-
ternal physical health in pregnancy and improve labor and birth
outcomes (Curtis et al. 2012; Narendran et al. 2005). There is
also evidence that yoga practice in pregnancy reduces perinatal
anxiety and depression (Newham et al. 2014). It is of note that
non-pharmacologic interventions in pregnancy such as yoga
and MBIs share overlapping common characteristics such as
meditation and regulated breathing. Cramer et al. (2013) sug-
gested that yoga and meditation may have effectiveness in the
treatment of mental health difficulties. With specific reference
to pregnancy, Gong et al. (2015) reviewed evidence that inte-
grated yoga—including physical exercises, breathing
(pranayama), meditation or deep relaxation—was effective in
reducing prenatal depression. However, the results did not
demonstrate the effectiveness of physical-exercise-based yoga.
In addition, Beddoe et al. (2010) demonstrated that women in
the third trimester reported significant anxiety and stress reduc-
tions after receivingmindfulness-informed yoga. Therefore, the
evidence base for MBIs in perinatal mental health pregnancy
could be enriched by considering yoga interventions that ex-
plicitly integrate mindfulness practice with yoga techniques
(Muzik et al. 2012).
In summary, there is preliminary evidence that MBIs may
be effective to anxiety and depression reduction for pregnant
women (e.g. Vieten and Astin 2008, Woolhouse et al. 2014)
and similar preliminary evidence regarding the effectiveness
of yoga on reducing distress in pregnancy (Beddoe et al.
2010). There have been meta-analyses of mindfulness inter-
ventions in pregnancy (Hall et al. 2016; Taylor et al. 2016),
focused on outcomes in common mental health symptoms,
with both reviews highlighting issues with the quality of the
data. However, these reviews varied in their approach to study
designs, assessment of risk of bias and definitions of MBIs
(including MBSR, MBCT and mindfulness-informed yoga).
The literature on mindfulness in pregnancy also continues to
accumulate at a rapid pace. We sought to systematically re-
view the evidence for the effectiveness of MBIs (MBCT,
MBSR and mindfulness-informed yoga) on common mental
health difficulties (specifically anxiety, depression and stress)
in pregnancy, with a focus on a narrative synthesis of the
theoretical and methodological challenges in the current liter-
ature. Specifically, we hypothesized that MBIs would be ef-
fective in reducing levels of depression and anxiety both from
pre-post treatment and compared to controls. We also hypoth-
esized that there would be a broad range of methodological
variance in the literature.
Method
The review was conducted according to PRISMA guidelines
(Moher et al. 2015. Four electronic bibliographic databases
(PubMed, Cochrane Library, Ended and PsychInfo) were
searched up to 28 September 2016. Database limits were set
from 1980 to September 2016. Search terms were combined
from conjunctions of the following terms: (‘mindfulness’ OR
‘mindfulness techniques’ OR ‘mindfulness approaches’ OR
mindfulness-based cognitive therapy’OR ‘mindfulness-based
interventions/ or treatments’ OR ‘MBCT’ OR ‘mindfulness-
based stress reduction’ OR ‘mindful yoga’ OR ‘mindful med-
itation’) AND (‘perinatal depression’ OR ‘peripartum depres-
sion’OR ‘maternal depression’OR ‘antenatal depression’OR
‘prenatal depression’ OR ‘pre-partum depression’ OR ‘post-
partum depression’ OR ‘postnatal depression’) OR (‘perinatal
anxiety’ OR ‘peripartum anxiety’ OR ‘maternal anxiety’, OR
Mindfulness
‘antenatal anxiety’). Manual searches were conducted for
cross-references in relevant articles and review papers extract-
ed from the database searches and in Google Scholar by using
the combination of the above terms. An expert librarian was
consulted with regard to the search terms.
Our inclusion criteria were for female participants meeting
the following criteria: participants were either primigravida or
multigravida; measurement of depression and/or anxiety
symptoms was implemented using either validated self-
report or interview measures; or participants met diagnostic
criteria for a depressive or anxiety disorder based on criteria
from the Diagnostic and Statistical Manual, Fourth Edition
(DSM-IV) (American Psychiatric Association 2000) or the
International Classification of Disease 10 (ICD-10) criteria
(World Health Organization, 1993). Participants were
assessed either during pregnancy or during first year after
delivery, aged between 16 and 45 years old and could speak
and read English. In addition, studies were selected if they
compared MBI with a control group (either treatment without
therapist, treatment as usual or care as usual or waiting-list
control conditions) or without a control group. Study designs
were either randomized controlled trials (RCTs), non-
randomized controlled trials, or non-controlled trials with
quantitative data. Finally, studies were included if their treat-
ment component used either manualized protocols or
accredited facilitators or was delivered by health professional
with specific training in facilitation of MBIs.
Studies were excluded if participants had current psychosis
or other complex mental disorders, where depressive and/or
anxiety symptoms were comorbid symptoms of a specific
physical disorder and where women were a priori identified
as medically defined high-risk pregnancies (e.g. multiple
pregnancies). In addition, we excluded qualitative studies,
case studies, book chapters and literature reviews. No restric-
tions were made in terms of the participants’ attendance rate of
the mindfulness-based interventions, ethnic origin, marital sta-
tus, weeks of gestation and previous experience of MBIs.
Interventions were eligible for inclusion if they included an
MBI such as MBSR or MBCT. We included yoga interven-
tions only where there was clear evidence from the interven-
tion description that the intervention included several compo-
nents consistent with integrated mindfulness practice (e.g.
techniques to encourage a non-judgemental focus on sensa-
tion experienced in the current moment, meditation, breathing,
body scan, deep relaxation), rather than simply a description
of yoga practices per se. We therefore included studies with an
explicit statement that the yoga intervention included integrat-
ed mindfulness practice. Interventions without detailed de-
scription of its components were excluded. No restrictions
were made regarding the length, frequency or duration of the
MBI. Included studies had to examine at least one of the
primary outcomes: anxiety and depression. Secondary out-
comes of interest were stress and mindfulness. Inclusion of
studies was initially made by the first author. Where there
was uncertainty regarding inclusion, queries were resolved
by consensus discussion with the second author.
An adaption of the SIGN 50 Methodology Checklist
(Scottish Intercollegiate Guideline Network checklist 2015)
was used to extract study characteristics including specific de-
tails about the study design, population, interventions, follow-
up, outcomemeasures and results. For studies which providing
the mean scores and standard deviations of baseline as well as
post-interventions, effect size (ES) Cohen’s d and their 95%
confidence intervals were calculated. For controlled studies,
ES was calculated for the differences between pre- and post-
interventions in both the treatment and control groups. For
non-controlled studies, ES was also calculated in treatment
group to compare the changes from baseline to post-interven-
tions. Effect sizes (ESs; Cohen 1988) were divided into five
levels: trivial (d ≤ 0.2), small (d > 0.2), moderate (d > 0.5),
large (d > 0.8), and very large (d > 1.3). The revised Cochrane
risk of bias tool was used to evaluate risk of bias of included
studies (Higgins et al. 2011). The studies were rated according
to five domains: selection bias, performance bias, detection
bias, attrition bias and reporting bias. The first author assessed
the risk of bias for all studies. Inter-rater reliability was calcu-
lated by the second rating of a randomly selected 40% of stud-
ies by an independent investigator, blind to review aims. The
inter-rater reliability was 0.80 (Cohen’s kappa), indicating high
agreement between the two reviewers on risk of bias
assessments.
Results
Procedures for screening of studies are displayed in Fig. 1. The
final data set consisted of 17 studies reporting results from k = 18
cohorts (Fig. 1). One study (Woolhouse et al. 2014) reported
results from two distinct samples (hereafter labelled samples 1
and 2). A summary of study characteristics of the 18 included
cohorts is presented in Table 1. Of the included studies, seven
studies were randomized controlled trials (Dimidjian et al. 2016;
Guardino et al. 2014; Narimani andMusavi 2015; Perez-Blasco
et al. 2013; Vieten and Astin 2008; Woolhouse et al. 2014,
sample 1; Zhang and Emory, 2015); two studies were non-
randomized controlled trials (Dunn et al. 2012; Miklowitz
et al. 2015) and nine studies were non-controlled trials (Battle
et al. 2015; Beddoe et al. 2010; Byrne et al. 2014; Dimidjian
et al. 2015; Duncan and Bardacke 2010; Felder et al. 2016;
Goodman et al. 2014; Muzik et al. 2012; Woolhouse et al.
2014, sample 2). Of the included five RCTs, the control group
types were waiting-list control (n = 2; Perez-Blasco et al. 2013;
Vieten and Astin 2008); care-as-usual (n = 4; Dimidjian et al.
2016; Dunn et al. 2012;Woolhouse et al. 2014, sample 1; Zhang
and Emory, 2015); no intervention (n = 1; Narimani andMusavi
2015) and reading control (n = 1; Guardino et al. 2014).
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In terms of study settings and participant characteristics,
there were n = 640 participants enrolled in the included stud-
ies. After excluding participants who dropped out of the in-
tervention programs or failed to finish post-intervention as-
sessments, findings from n = 603 participants were reported.
Twelve studieswereconducted in theUSA(Battle et al. 2015;
Beddoe et al. 2010; Dimidjian et al. 2015, 2016; Duncan and
Bardacke 2010; Felder et al. 2016; Goodman et al. 2014;
Guardino et al. 2014; Miklowitz et al. 2015; Muzik et al.
2012; Vieten and Astin 2008; Zhang and Emory 2015); four
studies in Australia (Byrne et al. 2014; Dunn et al. 2012;
Woolhouse et al. 2014, both samples); one in Iran
(Narimani and Musavi 2015) and one in Spain (Perez-
Blasco et al. 2013). Of the included studies, sixteen studies
involved adult pregnant women, one study involving preg-
nant adolescents who were less than 20 years old and one
recruitedwomen in the first-year post-pregnancy.All includ-
ed studies reported the mean age; most studies involved
adults with mean maternal age ranged from 30 to 35 years
old (n = 15). Fifteen studies reported the mean gestation at
the start of the intervention, while three studies did not report
the details of gestation. Across studies, the mean gestation
ranged from the first trimester to middle 3rd trimester. Nine
studies involved mental health samples of participants who
were experiencing or identified at risk of stress, anxiety and/
or depression. Eight studies involved participants who were
non-depressed and anxious, healthy women recruited from
the general population, although three of these studies in-
volved screening for mental health difficulties. One study
targeted women from low-income, ethnic minority areas
(Zhang and Emory 2015). With the exception of two studies
(Narimani and Musavi 2015; Zhang and Emory 2015), all
studies reported the majority of participating women to be
married, cohabiting or living together. Studieswere conduct-
ed in a variety of settings from university clinics, maternity
hospitals and general clinics.
Records identified through 
database searching  
(n = 259): 
PubMed (239) Cochrane Library 
(1) PsychoInfo (10) IndMED (9) 
Additional records identified 
through other sources  
(n = 20): 
Manual search for cross –
referenced relevant articles & 
Google search (n=20)
Records after duplicates removed  
(n = 269) 
Records screened  
        (n = 269) 
Records excluded  
(n = 232): 
- Not MBSR or MBCT 
or Yoga meditation 
(n=100) 
- Not perinatal 
depression (110)  
- Not single study 
(n=22) 
Full-text articles 
assessed for eligibility  
(n = 37) 
Full-text articles excluded 
(n = 20): 
- No full articles 
available (n=3) 
- Same sample (n=3) 
- Unpublished 
dissertations (n=3) 
- Only used qualitative 
approaches (n= 1) 
- No outcome 
measures of interest 
(n=2) 
- No details of 
interventions (n=3) 
- No mindfulness 
component (n=5) 
Studies included in 
qualitative synthesis  
(n = 17; representing 
k=18 cohorts) 
Fig. 1 PRISMA flow chart for
identification and selection of
studies
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Mindfulness
With regard to treatment identified MBIs included variants
on MBCT, MBSR and mindfulness yoga. Seven studies used
MBCT (Dimidjian et al. 2015, 2016; Dunn et al. 2012; Felder
et al. 2016; Goodman et al. 2014; Miklowitz et al. 2015;
Narimani and Musavi 2015). Nine studies used MBSR or
variants (Guardino et al. 2014; Vieten and Astin 2008;
Woolhouse et al. 2014, both samples; Beddoe et al. 2010;
Byrne et al. 2014; Duncan and Bardacke 2010; Perez-Blasco
et al. 2013; Zhang and Emory 2015). One study involved
mindfulness yoga (Muzik et al. 2012), and the other one used
prenatal yoga (Battle et al. 2015). Mean duration of treatment
was 8 weeks (range = 6 to 10weeks). The mean session length
was 2 h (range = 1.5 to 2.5 h). All sessions were led by trained
instructors, clinical psychologists or certificated therapists.
Engagement with treatment in most studies was high, partic-
ularly for MBCT- and MBSR-based approaches. One study
(Zhang and Emory 2015) reported low levels of engagement
throughout the treatment program.
The outcome measures used for assessment of depression
and anxiety varied between studies. All included studies used
self-report measures to assess depression and anxiety symp-
toms. The 18 included studies conducted baseline assessment
and immediate post-treatment assessment. In addition, eight
studies conducted post-treatment follow-up assessments. The
timing of assessment ranged from 3 weeks to 6 months
postpartum.
The effectiveness of MBIs upon depressive symptoms was
examined in 16 studies (Table 2). With regard to controlled
studies, of the six RCTs, three showed significant post-
treatment reductions in depressive symptoms for MBCTcom-
pared to controls (Dimidjian et al. 2016; Narimani andMusavi
2015; Zhang and Emory 2015). Two RCTs showed trends
toward post-treatment improvement for MBIs, based on self-
report measures of depression (Vieten and Astin 2008;
Woolhouse et al. 2014, sample 1). One study showed no dif-
ference between groups (Perez-Blasco et al. 2013). In the non-
randomized trials, one study (Dunn et al. 2012) reported clin-
ically significant different scores with inconclusive results for
reduction in depression, while one study reported reductions
in depressive symptoms for MBCT (Miklowitz et al. 2015).
For within-group changes, the four RCTs, two reported large
ESs (d = 0.70; Dimidjian et al. 2016; d = 0.83; Perez-Blasco
et al. 2013) and three reported small to moderate ESs
(d = 0.53; Vieten and Astin 2008; d = 0.30 and d = 0.54 for
CES-D and DASS-32, respectively; Woolhouse et al. 2014,
sample 1; Zhang and Emory 2015).
In eight non-controlled studies, significant improvements
were reported for depressive symptoms after completing
MBIs (Battle et al. 2015; Dimidjian et al. 2015; Duncan and
Bardacke 2010; Goodman et al. 2014; Muzik et al. 2012;
Woolhouse et al. 2014, sample 2). Two non-controlled studies
did not find significant reductions in depressive symptoms
(Byrne et al. 2014; Felder et al. 2016). Most studies reported
moderate to large ESs (Byrne et al. 2014; Dimidjian et al.
2015; Goodman et al. 2014; Muzik et al. 2012; Woolhouse
et al. 2014, sample 2), while one study showed a small ES
(Duncan and Bardacke 2010) and one showed a negligible
effect (Byrne et al. 2014, d = 0.08).
With regard to anxiety, 12 studies examined the effective-
ness of MBIs on anxiety symptoms (Table 3). Included RCTs
(n = 7) suggested that participants engaging with MBIs
showed significant reductions in anxiety compared with con-
trols (all p < .05, Guardino et al. 2014; Narimani and Musavi
2015; Perez-Blasco et al. 2013; Vieten and Astin 2008;
Woolhouse et al. 2014, sample 1). One non-randomized con-
trolled study reported that one out of four participants was free
of anxiety symptoms after treatment compared to none in the
control group (Dunn et al. 2012). Of the five controlled stud-
ies, three RCTs reported data convertible to ESs. Most of the
effects were of moderate to large size (Guardino et al. 2014;
Perez-Blasco et al. 2013; Vieten and Astin 2008; Woolhouse
et al. 2014, sample 1). In the one study that assessed
pregnancy-related anxiety, there was a small effect size
(Guardino et al. 2014). Four out of five non-controlled studies
suggested significant improvements of anxiety after treatment
(Beddoe et al. 2010; Duncan and Bardacke 2010; Goodman
et al. 2014; Woolhouse et al. 2014, sample 2). However, two
studies reported reductions in anxiety that did not reach sta-
tistical significance (Byrne et al. 2014; Woolhouse et al. 2014,
sample 2), although in one study, a large ES was observed
(Woolhouse et al. 2014, sample 2). These studies both used
the DASS-21 to measure anxiety. Three studies showed large
ESs, while one showed a small to moderate ES (d = 0.31)
(Byrne et al. 2014).
Of the included studies, six RCTs, one non-randomized
controlled study and four non-controlled studies assessed
pre- to post-treatment changes in stress (Table 2). Within-
subject ESs suggested large pre-post ESs for reduction in
stress (three studies) (Guardiano et al. 2014; Perez Blasco
et al. 2013; Vieten and Astin 2008), and two studies suggested
reductions of moderate magnitude (Woolhouse et al. 2014,
sample 1, DASS-21; Zhang and Emory 2015). However,
one study reported a small effect using the Perceived
Support Scale (PSS; Woolhouse et al. 2014, sample 1). One
study reported data that could not be converted to give ESs
(Narimani and Musavi 2015). Results were more equivocal
when MBIs were measured against a control. Here, only one
study suggested a significant effect favoring MBI (Perez-
Blasco et al. 2013). In addition, the one non-randomized con-
trolled study (Dunn et al. 2012) reported 75% of the treatment
group reported a clinically reliable reduction in stress, while
none of the control participants showed reductions in stress. In
terms of outcomes from non-controlled studies, the results are
similarly equivocal. One study (Beddoe et al. 2010) reported a
significant decrease in perceived stress over time (p = .05),
which they proposed was related to the third trimester group.
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Mindfulness
One study (Woolhouse et al. 2014, sample 2) showed post-
treatment improvements on the PSS and DASS21 stress scale
at trend level (p = .09 and p = .07) but with moderate to large
ESs. In addition, Duncan and Bardacke (2010)reported post-
treatment PSS reductions of small to moderate ES but not
reaching statistical significance (p = .062). Finally, Byrne et al.
(2014) reported DASS21 stress scores increased over time,
consistent with a small negative ES.
Thirteen studies assessed changes in mindfulness. Five
RCTs provided evidence of greater mindfulness after treatment
compared to controls, consistent with medium to large ESs
(Felder et al. 2016; Guardino et al. 2014; Perez Blasco et al.
2013; Woolhouse et al. 2014, sample 1; Zhang and Emory
2015). The one non-randomized controlled study (Dunn et al.
2012) reported that one participant out of four participants
showed clinical reliable improvement in MASS mindfulness
in treatment group versus no participant in the control group.
For non-controlled studies, five out of six non-controlled studies
showed pre-post treatment increases in mindfulness scores on at
least one subscale of the Five Facet Mindfulness Questionnaire
(FFMQ; Baer et al. 2006) after treatment (p < .05 for all; Battle
et al. 2015; Duncan and Bardacke 2010; Goodman et al. 2014;
Muzik et al. 2012; Woolhouse et al. 2014, sample 2). However,
the magnitude of ES varied, with small ESs in two studies
(Goodman et al. 2014; Muzik et al. 2012) and moderate to large
ESs in the remaining studies (Battle et al. 2015; Duncan and
Bardacke 2010;Woolhouse et al. 2014, sample 2). Themajority
of studies that used the FFMQ reported total scores consistent
withmoderate to large ESs (Duncan and Bardacke 2010;Muzik
et al. 2012; Perez-Blasco et al. 2013; Vieten and Astin 2008;
Woolhouse et al. 2014, sample 2).
Six studies provided quantitative data for the long-term ef-
fects of MBIs at follow-ups of up to 6 months. Dunn et al.
(2012) reported that approximately half of the treatment group
participants showed improvement in stress and half the partic-
ipants showed improvement in depression assessed by EPDS,
while these changes were not observed in the control group. In
Zhang and Emory’s (2015) study, a greater decrease in depres-
sive symptoms was noted in the MBI group at 1-month follow-
up, compared to controls. Furthermore, two studies with clini-
cal samples (Dimidjian et al. 2016; Miklowitz et al. 2015)
reported lower levels of depressive symptoms in MBCT par-
ticipant compared to controls at 6-month follow-up. However,
Vieten and Astin (2008) reported no significant improvements
in depression and anxiety between treatment group and control
group, while Guardino et al. (2014) did not find sustained treat-
ment effects at the 6-week follow-up. Three studies reported
findings with regard to relapse of depressive symptoms
(Dimidjian et al. 2015, 2016; Miklowitz et al. 2015). All three
studies reported that MBCT was effective in reducing depres-
sive relapse rates post-intervention with recurrence rates of be-
tween 18 and 22%. These outcomes were maintained at up to
6 months postpartum (Dimidjian et al. 2016).Ta
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Mindfulness
Of the included studies, 16 studies reported the dropout rates.
In the RCTs, dropout rates in the treatment group were relatively
lower than in the control group, with the exception of one socio-
economic high-risk sample (Zhang and Emory 2015) and an
online web program trial (Felder et al. 2016). From the non-
controlled studies, dropout was also relatively low with a range
from 4% (Goodman et al. 2014) to 45% (Woolhouse et al. 2014,
sample 2).
Finally, the results of the risk of bias evaluation are presented
in Table 3. Of the 17 included studies, there was considerable
variability in the spread of risk of bias ratings, with RCTs
reporting greater adherence to attempts to minimize bias.
However, there was a spread of ratings with some RCTs having
risk of bias ratings similar to non-controlled studies.With regard
to methodological aspects, there was evidence that selection
bias, performance bias and assessor blinding were generally
more consistently omitted or unclear in the included studies. In
contrast, all studies reported similar timing of outcome assess-
ments. Most of studies reported dropout rates, and intention-to-
treat analyses were used in most of the more recent RCTs
(Dimidjian et al. 2015, 2016; Miklowitz et al. 2015). Risk of
reporting bias was low in all studies.
Discussion
Our review systematically reviewed the evidence for the effec-
tiveness ofMBIs on perinatal depression and anxiety. Outcomes
for depression and stress show some evidence of treatment ef-
fects, although this was less pronounced in studies comparing
MBIs to control groups. The treatment effects of MBIs on anx-
iety were more consistent and of greater magnitude than the
effects of MBIs on depression and stress and were observed
across differing study designs. Most studies reported increased
mindfulness post treatment, suggesting face validity of the inter-
vention. Although only measured in a minority of studies, there
was a small evidence base for the long-term effects of MBIs,
particularly in relation to recurrence of depression. This may
therefore be a promising avenue for future studies in the area.
Taken as a whole, the evidence base suggests that MBIs have
high acceptability, as measured by attendance in both general
population samples and mental health samples. In the RCT and
non-RCT studies, the dropout rates for MBIs appeared lower
compared with control groups.
Our findings for anxiety are consistent with previous evidence
that MBIs are effective in reducing symptoms of anxiety disorder
(e.g. Hofmann et al. 2010; Hoge et al. 2013; Koszycki et al.
2007). It may be the case that mindfulness practice decreases
cognitive aspects of anxiety via decreased frequency of negative
automatic thoughts (Frewen et al. 2008) or via the impact on
physiological arousal. For instance, preliminary evidence suggests
that MBIs promote sleep quality for pregnant women (Beddoe
et al. 2010). As anxious arousal in the perinatal period may be
linked to over-activity of the HPA in infants (Talge et al. 2007),
it is also possible that the decreased anxiety associated with
MBI may benefit the infant via reduced maternal distress and
better regulation of HPA arousal (Salmon et al. 2009).
In contrast to the findings in adult non-pregnant samples (e.g.
Hoffman et al. 2010), the review did not find clear associations
between MBI and reductions in depressive symptoms. There are
several possible explanations for this inconsistent pattern of find-
ings. Under-powering due to small sample size was an issue with
several studies showing large but non-significant ESs (e.g. Vieten
and Astin 2008). In addition, MBCT was originally designed as
an intervention for recurrent depression (Segal 2002). However,
most of the samples in the current review had lower levels of
baseline depression severity. Therefore, the failure to detect sig-
nificant change may represent a floor effect. In addition, all
reviewed studies that found non-significant treatment effects on
depression involved general population samples, with below cut-
off scores on depression measures. However, results for non-
controlled studies from perinatal mental health samples showed
significant remission of depression after treatment (e.g.
Woolhouse et al. 2014). Studies also relied on a diverse range of
self-report measures, thus increasing heterogeneity. It is also the
case that symptommeasures used in the studies may be related to
the non-significant outcomes for depression. There also remains
the possibility that, despite the sensitivity and specificity of self-
report measures for identifying depression (e.g. Thomas et al.
2001), general measures such as the CES-D may not be adequate
to identify depression and anxiety in pregnant or postnatal wom-
en, due to the overlap between somatic symptoms of pregnancy
and certain items of depression measures (e.g. lack of energy).
One alternative would be to use of pregnancy-specific measures
of lowmood (e.g. EPDS) in conjunctionwith generalmeasures of
depression. We also note that the demographic characteristics of
the majority of samples suggested a bias towards relatively well-
educated women in stable relationships. This applied to both gen-
eral population and mental health samples. Therefore, adaptations
to the delivery of MBIs may be required to target low-income
families or women experiencing multiple adversities.
We acknowledge that the reviewwas limited by the number of
studies available and variability in the methodological quality of
the primary studies. This heterogeneity led us to focus on a nar-
rative synthesis, rather than conduct ameta-analysis of the results.
The included studies varied widely on validation methods, study
design, data reporting, severity of mental health difficulties and
gestation weeks at baseline, therefore restricting comparisons
between studies. We also note that limiting inclusion to studies
published in English may have led to the omission of papers.
However, Taylor et al. (2016) have recently meta-analyzed the
mindfulness studies included in this review. Given the rapid
growth of literature in this area, it would be reasonable to conduct
a further analysis as the literature increases. We also acknowl-
edge that our review combines samples recruited due to their
mental health status and general maternity samples. This
Mindfulness
introduces methodological variance into the synthesis of the re-
sults. However, we contend that this ambiguity reflects different
care pathways with regard to the assessment and monitoring of
mental health in pregnancy, which would be lost with a more
stringent focus on inclusion criteria. We also note ambiguity in
the primary studies regarding the measurement of depression
which was largely based on self-reported depressive symp-
toms—although the EPDS was used in the majority of studies.
Therefore, further research using interview-validated diagnostic
measures of low mood would be merited to increase the rigor of
assessment of mental health in this area. Furthermore, the review
is limited by the lack of follow-up studies to test the long-term
effects of MBIs and qualitative results. Finally, we also observe
that study risk of bias was variable, but this was not a simple case
of all RCTs having reduced bias compared to non-controlled and
treatment evaluation studies. Most studies used appropriate anal-
yses, but improvements could be made to the reporting of ran-
domization, blinding and controlling for dropout. We suggest that
these difficulties are common across many health service-based
treatment evaluations in perinatal and infant mental health (e.g.
MacBeth et al. 2015).
In terms of future research and practice, our review highlights
the need for more methodologically rigorous trials of MBIs in the
perinatal period. This includes greater clarity around the optimal
target population for intervention.Much of the researchwe review
used general population samples, suggesting a role for a general-
ized MBI for wellbeing in pregnancy. However, from a mental
health perspective, it may be more effective to target interventions
at women meeting ‘high-risk’ criteria for mental health in preg-
nancy due to current or previous psychiatric symptoms.
Furthermore, trials would benefit from incorporating interview-
based or diagnostic measures of mental disorder into trial proto-
cols. In addition, the role of MBIs in preventing depressive
relapse, which was a key driver in the development of MBCT
for depression, remains under evaluated. A further consideration
with regard to targeting of interventions lies within the differing
motivations for engagement with interventions between women
from the general population without symptoms of distress com-
pared to women presenting with past or current mental health
difficulties. Indeed, the literature on common mental health dif-
ficulties in pregnancy highlights that this is likely to be the case
(Staneva et al. 2015b). As such, there is scope for qualitative
assessment of women’s motivations and experiences ofMBIs in
pregnancy. We also note that the majority of studies were con-
ducted in the USA or Australia. Given the increasing ubiquity of
mindfulness practice, it would be beneficial for future studies to
be conducted in other settings. Further research is also required
with regard to long-term effects of MBIs on maternal and child
outcomes. Limitations notwithstanding, our review suggests that
MBIs are a non-pharmacological approach to maternal distress
likely to be acceptable to women in pregnancy and could there-
fore be integrated into existing programs of pregnancy care for
both with additional targeted adaptations for ‘high-risk’ groups.
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